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[Claim 1] A sludge treatment apparatus characterized by 
comprising a granulating concentration tank for performing 
granulating concentration of sludge by mixing a polymeric 
flocculant with the sludge to which an inorganic f locculation 
aid has been added, and a f iltering-element-rotating-type 
dehydrator which dehydrates granulated sludge obtained in said 
granulating concentration tank. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention belongs] 

This invention relates to a sludge treatment apparatus 
which dehydrates sludge with stability to greatly reduce the 
water content of dehydrated sludge while largely increasing 
the recovery rate even if the thickness and properties of 
sludge vary. 



[0004] 

[Means for solving the Problems] 

According to the present invention, an inorganic 
flocculation aid and a polymeric flocculant are mixed in 
sludge supplied to a f iltering-element-rotating-type 
dehydrator to be granulated, thereby improving the dewatering 
effect of the f iltering-element-rotating-type dehydrator, thus 
reducing the water content of dehydrated sludge and 
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eliminating the need for washing. 
[0005] 

[Implementation Mode of the Invention] 

Accordingly, the present invention provides a sludge 
treatment apparatus of the present invention characterized by 
comprising a granulating concentration tank for performing 
granulating concentration of sludge by mixing a polymeric 
flocculant with the sludge to which an inorganic flocculation 
aid has been added, and a f iltering-element-rotating-type 
dehydrator which dehydrates granulated sludge obtained by the 
granulating concentration tank. 



As shown in Fig. 1, a sludge granulation tank 30 is 
provided on the upstream side of the filtering-element- 
rotating-type dehydrator 10, and a sludge conditioner 40 is 
provided on the upstream side of the sludge granulation tank 



In this embodiment, the sludge conditioner 40 has a 
slender cylindrical conditioning tank 41 whose longitudinal 
axis extends in a vertical direction, and agitating blades 42 
which are driven through a vertical shaft to rotate at a 
rotational speed of about 150 to 300 rpm at an internal center 
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of the conditioning tank 41, and which has a height roughly 
equal to the tank height. An inorganic flocculation aid, e.g., 
polyferric sulfate is added at a rate of 2000 to 5000 mg per 
liter of sludge from a chemical feeder 44 to sludge in a 
supply pipe 43 through which sludge is supplied by a pump to a 
bottom section of the conditioning tank. When sludge to which 
the inorganic flocculation aid has been added flows upward in 
the conditioning tank 41, it is agitated by the agitating 
blades 42, whereby the inorganic flocculation aid is uniformly 
mixed. The sludge is then supplied from an upper section of 
the conditioning tank to a bottom section of the sludge 
granulation tank 30 by means of a communication pipe 45. 
[0014] 

The sludge granulation tank 30 has a cylindrical shape as 
shown in Fig. 5 and has a rotary agitation device having a 
rotating shaft 31 set vertically at a center of the tank and 
driven at a rotational speed of about 10 to 30 rpm by a motor 
and a variable-speed gear, and a filtration vessel 32 formed 
along the inner circumference of an upper end portion of the 
cylindrical tank and having its bottom formed of a screen 33. 
As a portion of the rotary agitation device, two battledore 
blades 34 are horizontally mounted on a lower portion of the 
rotating shaft 31 with a phase different of 180° therebetween. 
Each battledore blade 34 has battledore shape such that its 

3 A 
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base portion attached to the rotating shaft is smaller in 
width in the vertical direction and its free end portion 
larger in width is bent so as to be swept-back in a direction 
opposite to the revolving direction {bent through 45 degrees 
from the base portion, for example) . Two flat-plate blades 35 
uniform in width in the vertical direction from the base end 
to the free end are also attached to an upper portion of the 
rotating shaft with a phase different of 180° therebetween. 
The upper edge of each upper-stage flat-plate blade 35 is 
positioned immediately below the screen 33 of the bottom of 
the filtration vessel 32 at a distance of about 5 to 2 0 mm 
from the same. 
[0015] 

In the communication pipe 45 through which the sludge to 
which the inorganic flocculation aid has been added is 
supplied to the bottom section of the sludge granulation tank, 
a polymeric flocculant is added by a chemical feeder 39 
immediately before the cylindrical tank 31. The sludge 
supplied to the bottom section of the sludge granulation tank 
30 with the inorganic flocculation aid and the polymeric 
flocculant added thereto is uniformly mixed by the agitating 
function of the blades 34 and 35 attached to the lower and 
upper portions of the rotating shaft to cause reaction therein 
while the sludge is staying in the cylindrical tank. On the 




other hand, supernatant water which enters the filtration 
vessel 32 through the bottom screen is drained therefrom to 
the outside through a drainpipe 36. Therefore sludge 
continuously supplied is sufficiently condensed and granulated 
to be supplied from a discharged sludge port 37 provided in 
correspondence with the region where the upper-stage flat- 
plate blades 35 revolve to the sludge supply port 12 of the 
treatment chamber of the f ilter-element-rotating-type 
filtering device through a chute 38. 
[0016] 

In this case, since the upper-stage flat-plate blades 35 
revolving immediately below the filtration vessel 32 causes a 
horizontal swirling flow in the upper section of the tank, and 
since granulated sludge rolls under the screen at the bottom 
of the filtration vessel, the granulated sludge is dense and 
has increased strength. Under the horizontal swirling flow a 
caused in the tank by the upper-stage flat-plate blades, the 
lower-stage battledore blades 34 strongly force water outward 
by their large-width free end portions 34a having a sweepback 
angle. This flow separates into an upward flow b and a 
downward flow b' in the vicinity of the inner circumference of 
the granulation tank while swirling. The upward flow contacts 
the horizontal swirling flow caused in the tank by the upper- 
stage flat-plate blades to move downward to a central place in 




the tank, while the downward flow moves along the bottom 
surface and moves upward at a central place in the tank, thus 
causing upward and downward whirling circulating flows in the 
central and bottom sections of the granulation tank. Sludge 
supplied to the bottom section of the tank and the inorganic 
flocculation aid and the polymeric flocculant contained in the 
sludge are drawn into these flows to efficiently mix and 
contact with the granulated sludge already produced and to 
flocculate and be granulated suitably- During the operating 
period, no clog is caused in the screen at the bottom of the 
filtration vessel thanks to the horizontal swirling flow 
caused by the flat-plate blades 34. Also, no fibrous material 
or the like is attached to the screen. While the above- 
described example of the filtration vessel 32 is formed in an 
annular form along the inner circumference of the upper end 
portion of the granulation tank, the shape of the filtration 
vessel 32 is not limited to such an annular form. For example, 
the filtration vessel 32 may be formed in a semicircular form. 



The functions will next be described. In the sludge 
conditioning tank 40, the inorganic flocculation aid 
polyferric sulfate is mixed with sludge to stabilize soluble 
phosphorus in sludge to prevent recirculation through the 
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wastewater system, thereby achieving a reduction in the 
phosphorus concentration in the treatment chamber. Also, this 
aid reacts with an odor component (hydrogen sulfide odor) in 
sludge to limit generation of the odor, as shown by the 
following chemical reaction formula (1) : 

3H 2 S + Fe 2 (S0 4 ) 3 -> Fe 2 S 3 + 3H 2 SO< (1) 

In the sludge conditioning tank, sludge is conditioned to be 
obtained in such a state 50 as to be easily concentrated and 
granulated. The conditioned sludge is supplied to the sludge 
granulation tank. 



In the sludge granulation tank, the polymeric flocculant 
is mixed with sludge, and the sludge is stably concentrated 
and granulated by the combination of the horizontal whirling 
flow a and the upward and downward circulating flows b and b f 
caused by the rotation of the upper-stage flat-plate blades 35 
and the lower-stage battledore blades 34 and by drainage of 
excess supernatant water from the filtration vessel, and is 
thereafter supplied to the f ilter-element-rotating-type 
dehydrator. Supply of concentrated and granulated sludge to 
the dehydrator is controlled through the liquid level of the 
dehydrator. For example, when the upper limit of the liquid 
level of treated water in the dehydrator is reached due to 
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conditioning or flocculation fault, a gate 50 connected to an 
air cylinder 51 is closed (Fig. 6) . Sludge is thus retained in 
the granulation tank 30 to increase the sludge concentration 
time, i.e., granulation reaction time. Supernatant water in 
the filtration vessel 32 is then drained from the filtration 
vessel to increase the sludge concentration- With passage of 
time, the level of sludge in the treatment chamber is lowered. 
When the lower limit is reached, the gate 50 is opened to 
restart supply of granulated sludge into the treatment chamber. 



Fig. 1 is a flowsheet of an embodiment of the sludge 
treatment apparatus in accordance with the present invention . 



Fig. 5 is a perspective view partly in section of the 
granulating concentration tank. 

[Fig. 1] 
CITY WATER 
SLUDGE 

FILTERED SUPERNATANT WATER 



[Fig. 1] 



[Fig. 5] 



[Fig. 5] 
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